Nerve growth factor-induced protection of brain capillary endothelial cells exposed to oxygen-glucose deprivation involves attenuation of Erk phosphorylation.
Nerve growth factor (NGF) was recently characterized as an angiogenic factor inducing proliferation, migration, and capillary sprouting in endothelial cells (ECs) of different vascular beds. While NGF neuroprotective effects on neurons were described, its survival-inducing effects on brain capillary ECs were not yet addressed. Using a model of oxygen-glucose deprivation (OGD) followed by reoxygenation, we demonstrated that NGF conferred protection in brain capillary ECs. These cells express TrkA and p75(NTR) receptors and respond to NGF by stimulation of Erk1/2 phosphorylation and stimulation of proliferation and migration. The NGF protective effect was dose-dependent, inhibited by NGF/TrkA antagonist, K252a, and required presence of NGF during both OGD and reoxygenation phases while the major protective effect was related to decreased cell death during the reoxygenation phase. A causal relationship was found between NGF-induced protection and attenuation of OGD-induced Erk1/2 phosphorylation, supporting the death-promoting role of insult-induced Erk1/2 phosphorylation in the brain capillary ECs. These results emphasize the importance of NGF in the process of EC survival in response to ischemic injury and suggest fine-tuning regulation of Erk1/2 phosphorylation, extending the neuroprotective impact of NGF from sympathetic neuroendocrine cells to brain capillary ECs as the other element in the neurovascular tandem.